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[57] ABSTRACT 

This invention consists, in part, of a disposable diaper 
containing a pair of embedded electrodes terminated by 
a pair of conductive and adhesive tapes on the outer 
surface of the diaper. 

This invention additionally consists of a compact diaper 
wetness signalling device contained in a housing and 
comprised of a CMOS voltage comparator with a refer- 
ence voltage set by a Zener diode and a resistor, a volt- 
age divider, a beeper, and a battery. The device has a 
pair of conductive contacts fixed into recesses on the 
outer surface of the housing, and the device can be 
detachably adhered to the conductive adhesive tapes. 
When the diaper is wet, the resistance across the two 
electrodes embedded in the diaper decreases, and this 
resistance decrease offsets the input voltage of the com- 
parator, causing the beeper to be turned on. 

9 Claims, 3 Drawing Sheets 




06/27/2003, EAST version: 1.03.0002 



U.S. Patent Aug.30,1988 Sheet 1 of 3 4,768,023 




2 



f—/n i 




06/27/2003, EAST version: 1.03.0002 



US. Patent Aug. 30, 1988 Sheet 2 of 3 





06/27/2003, EAST version: 1.03.0002 




06/27/2003, EAST version: 1.03.0002 



4,768,023 

1 2 

FIG. 6 is a perspective view of the device; 
DIAPER WETNESS SIGNALLING SYSTEM FIG. 7 is a sectional view of bottom part of the de- 



vice. 



BACKGROUND OF THE INVENTION 



5 DESCRIPTION OF THE PREFERRED 
For many years, a variety of designs has been devel- EMBODIMENT 
oped for signalling wetness in a baby's diaper, but be- ' t , * - A . ■ - «• . . 
iuseofcomfort^ the drawmg of FIG. 1, the diaper 1, which is one 
has resulted in a successfully marketed product ° f the subjects of this invention can be used with the 
Prior inventions for signalling wetness in a baby's |n ?etecUng and signalling device 2 which is another sub- 
diaper include: U.S. Pat. Nos. 3,460,123; 3,759,246; 10 of th^ mvention. 

3,809,078; 4,106,001; 4,212,295; 4,356,818; 4,484,573; Referring to FIGS . 2 , 3, and 4, the diaper 1 is com- 

and 4,539,559. These inventions, as concerns comfort, pnsed of an mner sheet 10 which ^ow? baby s urme to 

easy of use, and economics, have a common weakness: P*f t throu S*, ™ absorbing sheet U which absorbs the 

namely, the method of connecting the designed device baby's urine, an outer sheet 12 which is madeofwater- 

with the diaper. A way to rectify this weakness is one of 15 proof material, a pair of spaced electrodes 3 and 4 made 

the objects of the current invention. °? * conductive fine wire, and a pair of spaced conduc- 
tive tapes 5 and 6 coated with a conductive adhesive 

SUMMARY OF THE INVENTION coating 13. The spaced electrodes 3 and 4 are embedded 

This invention provides a disposable baby's diaper - n longitudinally in the absorbing sheet 11, with one end of 

with a state of the art of electrical connection between U each of said electrodes 3 and 4 extending out through 

the diaper and a detecting and signalling device. each one of two apertures 31 and 32 on the outer sheet 

The disposable diaper is comprised of an inner sheet, 12 to be electrically connected to the spaced conductive 

an absorbing sheet containing a pair of spaced thin wires tapes 5 and 6, respectively. Each one of the conductive 

as electrodes to sense the wetness, and an outer sheet 25 tapes 5 and 6 are pressed on to the outer surface of the 

Said wires are embedded longitudinally in the diaper outer sheet 12 by means of heat and/or conductive 

with one of their ends extending out through two aper- adhesive to make electrical contact with each one of the 

tures on the outer sheet and are terminated at outer electrodes 3 and 4, respectively. A detachable backing 

surface of said outer sheet by a pair of spaced electri- sheet 7, coated with anti-adhesive material on both 

cally conductive tapes coated with a conductive adhe- ^ sides, covers the conductive adhesive coating 13 of the 

sive coating. A detachable backing sheet, coated with pair of the conductive tape 5 and 6. The backing sheet 

anti-adhesive material on both sides, covers the conduc- 7 will be peeled off when the diaper 1 and device 2 are 

Uve tapes. being used. To more tightly hold the device 2 in place, 

The device is contained in a two part housing, a top a supporting sheet 9 coated with an adhesive coating 14, 

part and a bottom part, with a pair of conductive 35 half of which adheres to the outer surface of the outer 

contacts fixed into the recesses on the outer surface of sheet 12 while the other half adheres to the backing 

the bottom part of the housing. The circuit of the device sheet 7, could optionally be used, 

is comprised of a CMOS voltage comparator with a As shown in FIG. 6, the device 2 is comprised of a 

reference voltage set by a Zener diode and a resistor, a top housing 17 and a bottom housing 18. The top nous- 

voltage divider, a beeper with an oscillator and a driver 40 ing 17 and bottom housing 18 are made in such way that 

which could be .of the type found in a sound Christmas they can be snapped together to close, 

card, and a button type Lithium battery with a voltage Referring to FIG. 6 and 7, each one of the pins 21 and 

which could be as low as 1.6 volts. The voltage divider 22 is electrically connected to each one of the conduc- 

is comprised of a resistor and a pair of conductive wires. tive contacts 15 and 16 which are fixed into the recesses 

When the diaper is wet, the pair of conductive wires 45 29 and 30, respectively, on the outer face of the bottom 

will detect the lower resistance in the wet diaper and housing 18. 

which causes the voltage on the voltage divider being Referring to the schematic in FIG. 5, the electrical 

moved across the reference voltage of the comparator circuitry of the device 2 is comprised of a CMOS volt- 

which change the state of the comparator causing the age comparator 23, a beeper 27 containing an oscillator 

beeper being turned on. When the diaper and device are 50 and a driver, a button type Lithium battery 28. The 

been using the backing sheet will be peeled off and each reference voltage Vref of the comparator 23 is set by 

one of the two conductive contacts on the surface of the the Zener diode 25 and the resistor 24. The value of the 

housing are electrically connected to each one of the resistor 26 can be selected as follows: 

two electrodes in the diaper through the conductive According to experiment, the resistance of soiled 

adhesive tapes on the outer sheet of the diaper. 55 diaper is approximately 4 thousand ohms to 86 thousand 

n^ruTPTTOM op thf ob a wtko ohms measured across one inch of soiled diaper, if we 

DESCRIPTION OF THE DRAWING ^ ^ yalue ^ add ^ % ofit as ft ^te&xvj 

FIG. 1 is a perspective view of the currently invented factor, we arrive at 129 thousand ohms. Vref can be set 
diaper and device; by the Zener diode 25 and the resistor 24. Assume the 

FIG. 2 is an enlarged perspective view of the device 60 battery voltage is V. Then: 
and the connection area of the diaper taken along the 

line A— A of FIG. 1; Fhr/=K»129/(129+*) 

FIG. 3 is an enlarged perspective view of the connec- 
tion area of the diaper, with the device attached to the therefore the value of the resistor 26 is \29*(V- Vref)/- 
diaper; 65 Vref (thousand ohms). 

FIG. 4 is a sectional view of FIG. 2 taken along the When the diaper 1 is dry, the resistance across pin 21 
line B— B or line C— C; and pin 22 is in the Mega-ohm range, so that the voltage 

FIG. 5 is a schematic diagram of the device; on the input of the comparator 23 is much higher than 
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Vref. Under this condition, therefore the output of the 
comparator 23 is high, and the beeper 27 is off. 

Under wet conditions, the resistance across pin 21 
and pin 22 is less then 86 thousand ohms, so that the 
voltage on the input of the comparator 23 is 
V*86/(R+ 86), which is lower than Vref, therefore the 
output of the comparator 23 goes low, and the beeper 
27 is turned on. 

Referring to FIGS. 1, 2, 5 and 6, the device 2 is at- 



sheet and another portion of said supporting sheet 
adhering to said backing sheet, is adapted to hold 
said signalling means more tightly to said diaper 
when said signalling means is in use with said dia- 
per. 

4. A disposable diaper set forth in claim 3 wherein: 
said signalling means is adapted to generate an audio 

sound when said diaper is wet 

5. A means for detecting and signalling the presence 



tached to the conductive adhesive tapes 5 and 6 to form 10 0 f urme or fecal matter comprising in combination: 



a electrical loop through the conductive contact 15, the 
conductive adhesive tape 5, the electrode 3, the absorb- 
ing sheet 11, the electrode 4, the conductive adhesive 
tape 6, and the conductive contact 16, in sequence. To 
assist in properly aligning the conductive contacts 15 15 
and 16 of the device 2 with respect to the pair of con- 
ductive adhesive tapes 5 and 6 on the diaper 1, align- 
ment marks 19A and 20A may be printed on the outer 
surface of the outer sheet 12 of diaper 1, and corre- 
sponding alignment marks 19 and 20 may be incorpo- 20 
rated into the device 2. When a diaper change is needed, 
said device 2 is removed from the wet diaper and at- 
tached to a fresh one. 

While my above description contains many specifica- 
tions, these should not be construed as limitations on the 25 
scope of the invention, but rather as an exemplification 
of one preferred embodiment thereof, many other varia- 
tions are possible. For example: the terminals of the 
electrodes could be on the side of the diaper or in front 
of the diaper; the electrodes could be two groups of thin 30 
wires instead of two thin wires; the device supporting 
sheet could be a large one to cover whole device except 
the opening for releasing the alarm sound. Accordingly, 
the scope of the invention should be determined not by 
the embodiment illustrated, but by the appended claims 35 
and their legal equivalents. 

I claim: 

1. A disposable diaper adapted to detect and signal 
wetness, said diaper having an inner sheet, an absorbing 
sheet, and an outer sheet, and also including: 40 

(a) a pair of spaced electrodes embedded longitudi- 
nally in a major part of said diaper with one end of 
each one of said electrodes extending out through a 
respective one of two apertures on said outer sheet 
terminated on the outer surface of said outer sheet 45 
by 

(b) a pair of spaced electrically conductive tapes, 
coated with an electrically conductive adhesive 
coating, acting as two terminals of said pair of 
electrodes, to which a signalling means contained 
in a housing with a pair of conductive contacts on 
the housing can be attached in such a way that each 
one of said pair of tapes is electrically connected to 
a respective one of said pair of contacts when said 
diaper is in use; and 

(c) a backing sheet coated with an anti-adhesive coat- 
ing normally covering said pair of conductive 
tapes, said backing sheet being adapted to be peeled 
off in order to allow adherence of said signalling 
means to said tapes when said diaper is to be used 60 
with said signalling means. 

2. A disposable diaper set forth in claim 1 wherein: 
said signalling means is adapted to generate an audio 

sound when said diaper is wet 

3. A disposable diaper set forth in claim 1 wherein: 65 
a supporting sheet, coated with an adhesive coating 

on an inner side thereof, a portion of said support- 
ing sheet adhering to the outer surface of said outer 
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(a) a disposable diaper having an inner sheet, an ab- 
sorbing sheet, and an outer sheet, and also includ- 
ing: 

(1) a pair of spaced electrodes embedded longitudi- 
nally in a major part of said diaper with one of 
the ends of each of said electrodes extending out 
through a respective one of two apertures on 
said outer sheet terminated on the outer surface 
of said outer sheet by 

(2) a pair of spaced electrically conductive tapes, 
coated with an electrically conductive adhesive 
coating, acting as two terminals of said pair of 
electrodes, to which a signalling means con- 
tained in a housing with a pair of spaced conduc- 
tive contacts on the housing can be attached in 
such a way that each one of said pair of tapes is 
electrically connected to a respective one of said 
pair of contacts when said diaper is in use; and 

(3) a backing sheet coated with an anti-adhesive 
coating normally covering said pair of conduc- 
tive tapes, said backing sheet being adapted to be 
peeled off in order to allow adherence of said 
signalling means to said tapes when said diaper is 
to be used with said signalling means; 

(b) a signalling device consisting of: 

(1) a button type battery; 

(2) a CMOS voltage comparator with a reference 
voltage set by a Zener diode and a first resistor 
powered by said battery; 

(3) a beeper containing an oscillating means and a 
driving means with one end of said beeper con- 
nected to said battery and another end of said 
beeper connected to the output of said voltage 
comparator, . 

(4) a voltage divider, connected across said battery, 
comprising a second resistor and a pair of con- 
ductive wires for measuring resistance across the 
said pair of electrodes embedded in the said dia- 
per, one of said pair of conductive wires being 
connected with said second resistor and also 
being connected with the input of said voltage 
comparator; and 

(5) said housing comprising a top part and a bottom 
part with said pair of spaced conductive contacts 
on an outer face of said bottom part, each one of 
said pair of conductive contacts being electri- 
cally connected to a respective one of said pair of 
conductive wires. 

6. A means for detecting and signalling the presence 
of urine or fecal matter set forth in claim 5 wherein: 

a supporting sheet, coated with an adhesive coating 
on an inner side thereof, a portion of said support- 
ing sheet adhering to the outer surface of said outer 
sheet and another portion of said supporting sheet 
adhering to said backing sheet, is adapted to hold 
said device more tightly to said diaper when said 
device is in use with said diaper. 
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7. A means for detecting and signalling the presence, 
of urine or fecal matter set forth in claim 5 wherein: 

said pair of contacts are set into recesses on the outer 
face of said bottom part of said housing, for the 5 
purpose of measuring resistance across said pair of 
electrodes embedded in said diaper. 

8. A means for detecting and signalling the presence 
of urine or fecal matter set forth in claim 5 wherein: 10 

said top part and said bottom part of said housing are 
made in such a way that they can be snapped to- 
gether and said top part of said housing has ah 
opening for releasing alarm sound. IS 
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9. A means for detecting and signalling the presence 
of urine or fecal matter set forth in claim 5 wherein: 
the value of said second resistor is chosen in such a 
way that when said pair of electrodes embedded in 
said diaper is bridged by urine or fecal matter, the 
voltage on said input of said comparator is less than 
said reference voltage of said comparator, and said 
output of said comparator goes low, therefore turn- 
ing on said beeper; and when said pair of electrodes 
embedded in said diaper is bridged by dry diaper, 
the voltage on said input of said comparator is 
greater than said reference voltage said compara- 
tor, and said output of said comparator stays high, 
therefore allowing said beeper to remain off. 
* * • * » 
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